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NEW RECORDS OF THE CESTODE GENUS PSEUDOTOBOTHRIUM
(TRYPANORHYNCHA: OTOBOTHRIIDAE) FROM AUSTRALIAN FISHES

by 1. Bevekinar . Ro A, Cavepiis, & M. Ko Jones

Suommary

PEviiennc . F, Cameni . RoOAL & Josis, MoK (20000 New records ol the cestade genus Fseudotolbothivi
(Urypanorhynehu: Otobothriidae) [rom Austration tishes, Trms, K Soco S Aust 24020 151-162 30 Navember,
2000).

Pacudorobotfemum dipsacum (Linton, 1897) is reported rom (he Awstraliy egion for the Tiest ame from
vantous specics ol teleost fishes and s redeseribed and compared with specimens Trom other parts of the world,
Pseridotohottum avid (Bilgees & Sharkout, 1976) comb. nove s redeseribed based on specimens from the
cattish Aris graeflic Kner & Steindacher, 1866 from Quecnshand and is assigned provisionally 1o the genus
Pyerdotohotheiwn. The relationships ol Pewdotolotheionr with other otobathriid generi we discussed. The
amalysis of anatonieal features presented mdicides (he yalidity of the genius Pacatdotohorivign and that i
[ussesses W atypical heteroacanthous anniiure conseent with its position within the family Orohothiriidae
Daoltfus, 19420 The Gimily Pseudotobothriidae Palm, 1995 Is therelons considered asynony e of Qtabothetidae.

Kiry Worbs: Cestodes, Fishes, neyw host records. Pyeudetabothram. Otobathrian dipsacim, Crufonliriim

artr, Owbothriidae.

Introduction

Cestodes (Lpewonms) ol {he order
Trypanorhyncha  Diesing, 1863 occurring in
Australian lishes are sull relatively poorly known
sinee large numbers of potential host species as well
as pengraphic regions around the conlinent rengain (0
e exantined. Amongst the most poorly investigaled
funilies of this cestode order s the Otobothriidae
Dalllus, 1942, currently represented in this region
anly by Cwhatheinm mingiliy  Thseock, 1954
UHiscock 1954y and Poccilaneistenm carvophylhon
(Diesing, 850) (Beveridge & Camphell 1996),

In the present papet, the occirrence ol the genus
Pyewderobodliin Dollfs, 1942, based on its anly
known species. £ dipsacin (Linton, 1897), i
reported for the fiest time i fishes from: porthern
Avstealio. Cwoltheivon aril Bilgees & Shaukal. 1976
paalso reported Fron weleost fishes from Queensland
and 15 placed within the genus Bserdotobathrinm.
Becuuse the detinition of the genus and deseriptions
of hoth species ineluded n this feport are incomplete
(Beveridge ¢ al. 1999), redescriplions based on
Australian specninens as well as other specimens
available for cxamination in museum collections
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provided . In addwion, the fuxonamic refationships of
Puevclotohothriom withan the family Otabothridae
are peassessed.

Materials and Methods

Cestodes colleeted by the authors were pliced in
Lap wailer 10 ingduce evagination of the wentacles and
were then fixed with 10% formaldehyde or 705
cthunol.. Specimens were subsequently stiined with
Celesting Blue. dehydrated inoan ethanol series.
cleared in methy! salicylaie and mounted m Canada
habsam. Tentacles were detached from strobilue
ustng i sealpel and were then mounted 1 glycerine

jelly for examination ol the wentaculir armalure,

Diawings were made wsimg a BH-2 Olympus
microscope with Nomarski interference opties, fited
with o drawing tnbe, Measurements are presented in
micrometres unless otherwise stated as the range
fullowed by the mean and namber of specimens
measured in parentheses.

Specimens in the collections of the South
Australion Muoseam,  Adelade  (SAMA) the
Quecnsland Moscum, Brishane (QM), the British
Museum (Natural History ), London (BMNIH ). the
Muséum  mabionul  d Histoire  noaturelle,  Pinis
(MNTIN) and the United Staes Nationdl Parosite
Collection. Washington (USNPC) were exanined,

A complete synonymy  Tor IU dipsacum was
provided by Dollfus (19425 Conseyuently. (he
references cited here are those in which novel host or
ceouptaphic records are listed including those ened by
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Bates (1990). Records such as those of Linton
(1913), Pintner (1934). Joycux & Baer (1936) and
Southwell (1913, 1930) which merely repeat
previously published accounts have been excluded.

Host nomenchiture follows Paston er al. (1989),
Rohins ef af. (1991) and Allen (1997),

Psewdotobothvitan Dollfus, 1942
Type species : P dipsacum (Linton, 1897)

Pyewdotobothrium dipsacum (Linton. 1897)
(FIGS 1-9)

Otohothriun dipsacum Linton, 1897, pp. 806-807.
pl. 64 ligs 1-5 (Pomatomus saltatrix (Linnacus,
1766), Atlantic, North America, Massachosetts):
Linton. 1901, pp. 412, 451 (Pomatonues saltatrix);
Linton, 1905, pp. 329, 331. 375 (Centropristes
steiater (Linnacos. 1 758%), Atlantic. North America,

Figs 13, Pyendaiobothrigon dipsacum (Linon, 1897). |

Scolex. 2. Bothridial pit, lateral view. 3. Tentacular hulb.
0.0 mm.

showing origin of retractor muscle, Scale bars =

R A CAMPBELL & M. K. JONLS

1912, pp. 270. 278, ligs
insigne) (Epinephetus

North Carolina) : Southwell.
19-21 (identified as O.
undulosus (Quoy & Guimard, 1824) (=Seriaitus
undulosus), Parastromatens niger (Bloch, 1795)
(=Stomareus  niger), Diagramma  crassispinum
Riippell. 1838, Balistes spp.. Sri Lanka (illustrations
are not ol O. dipsacum); Linton, 1924, p, 2, 53
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(Aluterny sehoepfi (Walbaum. 1792)
(=Ceratacanthus — schoepfi).  Xiphias  glading
(Linnaeus, 1758), Atlantic, North  America,

|53

Massachusetts:  Trachinotus  faleatis  (Linnueus,
1758) (=Mycreroperca fuleata), Atlantic, Notth
America.  Florida);  Southwell, 1924, p, 489
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5. External

Figs 46, Pseudutobothriam dipsacin (Linton, 1897), basal and metibuasul tentacular armature. 4. Antibothr ldhll surface ol

wentucle showing origins of ascending hook rows with slight space between files [und I in metabasal region. :

surfuce of lentacle shawing ascending rows of hooks from left t right and band of woklets on hothridial (right) side o
wentacle, 6. Bathridial surface of tentacle showing band ol hooklets in centre with prominent spice on either side ol the

band. Scale bars = 0.01 pym.
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(Epineplelns undnlosis, Diagrama crassispinnm,
Sri Lanka): Southwell, 1929, pp. 291-292, 311, [ig.
47 (Epineplelus  undilosus.  Diagrammu
crazsispiiunt, Sufflamen fracuatus (Latreille, 1804)
(=Balistes mitis), Lugjuins dodecacanthus (Bleeker,
IBS3). Lethrinns ormatus Valencicnnes, 1830, Sri
Lanka, p. 311, Abalistes stellatuy (Lacépede, 1798)
(=Balistes stellatuy), Letliriuns — oruatus,
Parastromateny niger); Yamaguti, 1952, pp. 69-70,
lig. 105 (Chelidonichthys ke (Cuvier, 1829),
Japun)z Palm er al.. 1994, pp. 153, 156, 1539, Tig. 4
(Cvroplossus senegelensis — (Kaup, 1 858).
Perrocephalus bane  (Lacépéde, 1803), Gult aof
Guinea).

Otebatliritnn (Pseudatobothrimn)  dipsacunt:
Dolltus, 1942, pp. 253-255, fig. 157 (Polyneuny
quddrifilis. Cuvier & Valenciennes, 1829) Eust

e
[
—

9

Atlantic, Alrica (Congo))identification uncertain);
Cruz-Reyes, 1973, 25-29 figs 1-5 (Balistes polylepis
Steindachner, 1876, Pacilic Ocean, Mexico).

Psendoobotirinm dipsacimn: Ward, 1954, p. 255,
fig. 8 (Sphyraena barracuda (Walbanm. 1792).
Miwmni, USA): Palnl 1995, pp. 102-103, 154-162
{Haemulon phunieri (Lacépéde, 1801), Brazil); Palm
eral.. 1997h, pp. 71, 720 75 (Pscudupencuy
maculams (Bloch, 1793), Hacumlon  phamieri,
Atlantic. Bruvil), 1997b, p. 84, [igs T, 1d.

Types: Holotype (larval) from Pomiatomns salteatriy
(Linniicus, 1766) (USNPC 479.4),

Muarerial examnined:
From Australia:
from Abalistes stellams (Lacépide, 1798); 5§

/

Figs 7-9. Praliles of books from the tentacular armature of Psendotobotrivm dipsacem (Linton, 1897). 7. Metabasat region.
fram left. fiest hook in row, hook in middle ol row, hook near end of row. terminal ook of row. outer hooklet Trom band,
mner hooklet from hand. 8. Hooks of rows 10-15 trom the base. from left, first iook o row 10, first hook ol row 15,
hook in middie of row 15, hook at end of cow 15, outer hooklet of band, inner houklet of bund. 9. Houks from huse of
tentacle, from lett, fobed hook on antibothridial surface. outer hook of band, inner hook of band, Seale bar = 0.01 .
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speeimens, Heron Lslimd, QId (QM G217928-32).

fron Cophatopholis «vanestieng (Kuhl & vin
Hassale, 1828)° | specimen, Heron Island, Qld (QM
G214059);

from  Epinepheluy suilluy (Valenciennes, 1828) 7
speciens, Cape Clevelind, Qld (SAMA 31342):

Irom  Istiophorus platyplteras (Shaw & Nodder,
17921 4 specimens, Cape Bowling Green. Qld (QM
212165, 212799

tromty Medketiver ondica (Cuvier, 18320 2 spedimens:
Caupe Bowling Green, Qld (QM G212166, 212800);

from Meakaira mazera (lordan & Sayder, [901); 2
speciniens. Cape Mareton. Qld (QM - G212785,
2027495, '

fromy Neaver vlamingii (Valepciennes, I835): 1
specimen, Heron Ishand, Qld (QM G212960),

frorm Pyeadveareny denfex (Bloch & Schnerder,
ISO1Y 2 apeciniens, Heron Islund, Qld (QM G2 14961
RAAORISTR

from Plectmponmy feapardus (Laeépide, 1802y 2
specimens, Heron Ksland. Qld (OM G2 14962),

fronn Plectvopomus macidants (Bloche 17900 1
specimen, Heron Tsland, Q1A (OM G206964);

v Rhinecantlue recabgilaris (Bloch &
schuetder, TR0 3 specimens, Heron sbad. Qld (QM
G2 17933-5).

ltomy Ciymosdrdd wnivolor (Riippel, 1R36)
specimens, Clerke Reet, WA (SAMA 31343).

From Indin Ocean:

(v Lagenis wibbas (Forsskal, 17757 | speciinen.
lulule, Maldives (M GL10503).

oy Fuist Alrici:

[romn Cophalegtholis sonpperari (Valencicnnes. 1828):
| specimen. Zanzibiar (BMNH 1961.6.260 120-5);

lron Lpinephelus medabarivus (Bloch & Schnerder,
[RO1) S spevimens. Zinsbur (BMNI1961.6.26.1 20-
5)

trom. Epimephalus  fanvina Forsskal, 17750 3
specimens. Zanzibar (RMNH 1961,6.26,120-5)

from Epineplietts ehlorostigma (Valenciennes,
[828); 4 specimens,  Persion Goll (BMNH
19U2. 7 13,1 15),

Feom St Lunkac (Ceylony;

frore Suffliancir freenalys Claeille. TR0
(=Bulfstes mins): | specimen (BMNH 199711 15.33-
7):

frome Abafivees stedlaties (Lacepee.
speciiens (RMNIL 1977111533 7,

1790 6

[ Lelfiringes ettty Valencicnnes. 1530: 2
specinens (3MNTLE 1977 1105 31-2)
fpm Lediingy spe 1 specimen (BEMNII

19771 1-15.38-02):

from Epinephelns andnlosis (Quoy & Galimand,
IS 24 (=Serrdmiey whditosus ) 3 spectmens (LISNPC
JU81A),

From South Anenca:

from Hagelon pligneeri (Laeépede, 1801 |

specimen, Brazil (in persomal collection of 1L Palin).

From North Americu:

feam Pomaronmney saltertric (Linnaeus. 1766): type;

Trom Mycreraperee pleneas Jordin & Swarne T884: ¥
speciinens, New: York Aquariim (LISNPC 35777 )

from  Huemudon paeen (Desoirest, [R23) (=
Neomeenis parrad; 2 specimens, New York Aquanuin
(USNPC 33780, 35781 )

from  Centhidermis sufflemen (Mitchill, 18157 2
specimens (LUSNPC 35782);

from  Camthitlermis  macalalus (Bloch, 178610 |
specimen; New York Aquanum (USNPC 35852);

From Coyveris chievsiy (Blach, TT915: 1 speciinen.
MNew York Aquiriom (LISNPC 33783):

from Harpre pufa Linnaeus, 1758 1 specimen, New
Yok Aqguarium (LSNPC 33550):

from Scorpacna plantieri Bloch, 1789: 1 specimen
(LISNPC 358511,

fram Diceope analiy Covier & Valencienies, (830
(=Neomments  aonalis): | specimen, New Yok
Agiariim (USNPC 358531

from Lacmofaims mavmins (Waulbaam. 1792y 1
specinten. New York Aguaritin (LSNPC 36028

Lyeseription

Medstirements frant Austridian speciiiens, Scoles
3.3-5.0 (4.2, n=10) mm longs masinwnn widih
posteriar extremity OR3- 142 (12 n= 101 i pars
bisthricdiadis 1.05-1 40 (128, p=103 inm. 2 pothridhi
with thick miargins. posterior margine of  cach
hothiditm  with 2 prominent  fossettes:  pars
vaginalis viriable m length, depending upon suite ol
contraction of specimen, T.AE-3.40 (2,58, 1= 10) nmim,
prominent longitudinal museles between tentacila
shiciths; balhs clongate. TIO-1.70 (1420 n=10) mm
Tong. 0,20-0.30 (0,25, n=10) i wide, lengthewidth
o A 107 35 (592, n=10)), pusterior exticimities of
bulbs diveeted faterally. wrminating at postero-herul
margin ol velam: prehulbar organ absent: refractor
musele onginatiing from anterior hall o mternal wall
ol hulby no gland celly present within bulths; scoles
mtio  (phopvagipbulh = 1L2ZHR1L 10 seolen
cruspedote. Teogth of velum 0,26-0.50 (0.39, n=14))
mim Tong. pyaidivm 0.40-0.65 (0,54 n=101 mm long

Tentcles o relauvely uniform diameler for most of
Iepeth, without busal swelling. slightly narower al
bitse . BO-130 (120, =101 17 didmeter at base, 100-160
(140, p=10) i dismeter i ietabasal regiony 1450
22000 1940, n=10) long when Tully estended rapering
ab tp. with approx. 125 rows of hooks, Arhatiie
hereraacanthous. heteromomphous: hooks hatow. no
distinet bagal armuture. Hooks arcanged inascending
falf=ronws: rows begimminge on antibothridial suriice
fermimating o bothridial surface: shight space
befween hook Gles Tand 1 on antihothridial surfice,
most prominent belween yows & and 200 number o
hooks changes along lentacle: 10 rows o hise, 1
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Figs 10-13. Psewdotobotlritn arii (Bilgees & Shaukat, 1976) comb. nov. 10. Scolex showing lateril extension of posterior
region of pars bulbosa. 11, Bothridium showing bothridial pils (p) at posterior extremity of bothridium, 12, Tentacular
bulh, showing origin of retractor musele. 13. Basal and metabasal armature, bothridial surface, showing interlocking liles
of hooks at base and origins of uscending hook rows ol metabasal region. Scale burs = 10-12, 0.1 mm;, 13, 0,01 1mm.
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Fips 1418, Pseudotobothrive arii (Bilgees & Shaukat, 1976) comb. nov. Tentuculur armature. 14, Metabasal region,
bothridial surlace, showing origins of hook rows. 5. Metabasal region, external surface. showing ascending rows of
hooks on left and band of hooklets on right. 16. Metabusal region, antibothridial surface, showing central bund of hooklets
with flanking file of hooklets on each side. 17. Basal region. external surface, bothridial uspect with interlocking large
hooks on right hand side. bill-hooks on antibothridial surface on left hand side. 18- Busal region, obligue view ol
antibothridial surface showing bill-hooks on antibothridial surface of hase and origin of band of hooklets in metabisal
rewion Scale bar = .01 mm,



(L I BEVERINDGE , B. A, CAMIBELL & M K. JONES

loks per principal rosw: 20 rows Trom base, 15 hooks
per w25 rows rom hase, A0 hooks per fow;
incrense i number of hooks oceurs at origing ol rmows
ot antthothridinl surface: number ol hooks per row
diminishes wwards tip ol entaeles TH rows rom
brase. 30 hooks per tow, 120 rows Trom base. 20 hooks
per row, Hooks change slightly in shape along
tentacle. A base, hooks on anfibothridial surface
uncinide. hlade fips hulbous, hases broad, hooks 20-33
(28, n=100 long, base 13220 018, n=10); on bothridial
surdace ol wnpiele hook tips shurp, bises elongate:
from rows S (o 10, hooks (1) small, uneinate, 21-33
(26, n=101 long. bise 21-25 (23, n=I1)). blade
hecoming much longer than huse along row, largest
hooks oF rows elongate, faleate W (eiimgular, 50-62
(S =100 tang, base 1320017, =101 Tronm rows 10
L5, hooks ) dimimsh m size, remain uneinate:
hooks 77" 8K elongate. faleae wespiniforny; from
o 20 disthlye hooks L) e 200 020" simall,
uneia e, with narmow hise and shaeply: rebated hogk
i 1319015, =101 Jong, hase 6-49 (7, n=10). closely
pucked: hooks on internal and external surfaces
clomgate spinifonm. ongest hooks ol each row 52-67

(60, n=10) long. hase 1420 (18, n=100 Tinal ile of

hooks of cach princlpal row 35-30 (44, n=10) Jong,
hase 8- 17 (13, n=10), On bothridial surface. distl to
rovy 5, space present between final hook ol principal
row wnd central band o 1O files af smaller hook Jets
At bise ol entacte. all hooklets of band tncinate, with

clomgane hisey in metabasal region, hooklels of ouler

filer with short pases, 32-36 (35, n=10) lung. buse 8-
FECT0, =100z hooklers of inner files rewin elongale
buses. 26-44 135 n=10) long, hase 12-22 (16, p=11),
Bund o hooklets with | row of Tooklets tor each
principal hook rows arrgement of hand of hooklers
not perfeetly regular Adult unknown

Prseviddetebotheiton i
(Hilgees & Shaukat 19700 comb. nisy.
(FIGS 10-18)

Otepothrin arii Bilgees & Shankar, 1976, pp
FT9 124, Fig, L ey serrenny Day. 1877, Kavachi),

Ihpes o School ol Parasitology, Department of
Aoy Chiniversiy off Kavachi (mor exaiiined ),

Mettevndwveitned:

Fronte Aganes yereaius Dayy 1877 @ Pakisman o |
spectmen. Karachi ident by Dr 10 M. Bilyees,
BMNH 1985 I8 14

From Avues proeind Koer & Swimndachner. 1866:
Ansorilion: 3 specimens, Brshane, Quednsland, coll,
M. K. lancs, Bax 1997 (SAMA 282771, 2318497
ISAMA 28268)

Dexeripion
Measirentents feony Australiin speciinens. Scolex

300350400 mm fong, maximum width o puars
vaginilis L1306, 022 min, bt posterior extrémily
094 1000 123 mne pars bothridialis 0,45, (.09,
.55 mm, 2 hothridin with distinet margins, posterior
murgine ol cach botheidiom  with 2 small but
prominent fossettes: pars yvuginalis vaciahle in
lenglh. depending upon skie of contraction ol
specimen, 274, 3 11, 350 mot; bulbs elongate, (,54)-
000057, 0=5) tnmi long, 0.15-0.22 (018, n=3) mm
wide. Tengthowidih valio 2.73-3.68 (3.26, n=3). bulbs
directed almost lerally, dermimating al postero-
laterul margin of velum, prebulbur organ absent,
retrielor musele originating in antenor extremity of
internal wall of bulh: no gland cells present within
bulbx: seolex craspedote. Teogth of velum 0015 nmi:
scoles ratio (phoipyvag:phulbh) = 1:6.24: 114

Tentieles with distinet hasal sselline, 50, 66 1n
ditmeter at base, 40, 40 in diasmefer in metahasal
region, Armature heleroacanthous. heteromorphions;
hooks  hallow:  distnet  basal armatore: Basal
armatare with hooks TCE ) one hothridial surtiee
ercatly enlirged, bases close (oeether such (hal
blades interdigitate, 40-70 (57, n=10) long. base 20-
026, m=5), Hooks on postering part of tiemal ad
external surfaces ol busal swelling urranged in ¢ 1
row s hooks spiniform with marrow bases, [9-27122,
n=10) Tong, base =4 (0, n=10): anterior part of sl
swelling on both internal and external surfaces
devoid of hooks, Fxternal surfice of basal swelling
with row ol bill-shaped hooks, 25-32 (28, n=1)
long., huse 3-8 (6. n=10). Metabasal imature; Tooks
arennged i ascending il rows: rows hegin on
bothodial  sarface,  terminate on antibathridial
surface: 6 hooks per principal rowe very sHght space
between hook Tiles 1 oand 17 on hothiidigl sufave,
diminishimg i width posteriorly wnd disappearing at
fevel of base, Hooks 1017 large, uneinate. ?8-32 (30,
n=3) long, hase 1826 (21, n=3). Hooks 22")
uncinate, sivaller, 19-30 (25, n=10y long, hase 1+b-20
(17, =100 howvks 303" erect, uncinate with alaply
recurved ps and mrrdw bises, 17-32 (22, n=10))
long, bise 5-8 (7, n=10) hooks 44"y o 606
spiniform with very marrpw bises und recurved (ips.
20-31 (25, n=10) long. base 4-10 (6. n=10). On
antibothridial surfoee. space present hetween finul
hook ol principal row (6(6')) and central band of
hooklets. Outer file of hooklets spinitamm, 17-30(23
n=101 long, hise 4-60 (3, n=10). separmted  Trom
cental band of 4 files of spiniform hooklels 18-30
(23, n=10) fong, base -6 (5, n=10k single pow ol
hooklets per principal row, Adull unhrown

Discussion
Pseudotethothrinne dipsaedm has beet described

by several aunthars  Linton (18971 gave o bigel
descriprion of (he species bul did not deseribe the
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aempnre i dernl, apart frome noting the closely
spuced rows o hooks and (the merease m number of
hooks per row along the tenracle. The redeseription
provided hy Cruz-Reyes (19731 was mofe detailed
[t the deseripaon of the armalure was Timiled 1o one
Sface OF the rentacle. that sn which the hook rows
comnenee.

Palm er al (1994 provided  scanning clectrom
mictogreaphs of the demaire. while Palm (1993)
provided u bnel summary ol the morphological
features of P dipsecipm and are-interpretition ol s
armdiore He (1995, 19974) proposed that the
armature was ol the typical heteroacmibous type
with the ook cows beginming on the intemal surfoce
aid terminating oo the externul surtuce of the
tenfacle, withoul ealia rows of hooks on the Tater
surlice, The armlure b previoudly  been
considered o he of the atypical heweroacanthous [y pe
in which additional hooks are usoally present on the
exlernal surlace of the wentaele (Dallfus [942). On
the busis of this peomlerpretanon, Palme (1945)
created o new family, Pseudotobothriidue, Tor the
species. although he cited it sobsequently s
SpPectdotobothridae Ward, 19527 (Padm 19970, .
75). The current re-description of the species
mavides morphioleical evidenee which coptradicts
Pl (19952 19974) hypotheses, Firsily, the ook
rows in P dipsacim begin on the antibotheidial
surfuce of the tentaele and end on the bothridigl
aurlace, o leature which has wot been reconded
previously in this species. ITnomost wypanorhynchs.
the principal tows begia on the intermal surfice and
ferminite on - the cxierpul surface (Dallfus 19425
Campbell & Beveridge 1994). Exceptions o this
patiert are (he geners Kolorelfe Buzer & Rudujkovic.
1ORY sl Prochristanella Dollfus. 1946, with rows
feginning on the bothridial surface of the lentacle
{Catupbell & Boveridge 1994 Beveridge & Janes
20000, Palm e al. (1994) apd Palm (1995 figs 155,
157 mistakenty identitied the antibothrdial sorfice
as the external surface and the bothridial surfiee as
the internal surface in deseripuons of the armature,
Palo subseguently (19970, fgs Tead) identibied the
Pl ly i fad surtace as the extomal surlaee,

The second gt feature. noted here Tor the
Fies fime in s species, 1s the space berween the
principal rows ol hooks and (haose occlipying the
centre ol the bothridial surfoce of the tenlacte, This
Apaedis clearly yisihle Gnovarious views of he
fepticle bul miay be shseored  when detuched
tetacles are anipotated aa o glyeerine (Fig.o 3),
COPPFESSTIL S0 Nooks auainss the surface ol the
wenbale, taddaimn o e spadces absarved, thene e
significant difterences nshape betsveen the hooks ot
the wnds of the principal ows wed thase i he cenue
ol the Botheidial surface of the fenfinde (Fies 7. 81
Far thesd reusons. the onerpreganon adyanced here

thal the principal rows tevminide as they approach
(he bothrdinl surface and thae the hooklas on the
bothridinl surface form o hand™, with cach vow in
the bund copresponding to a principad hook row. This
jterpretition  conforms with - the  fimited
ohservilons of Linton (18971 and Dollfus (1942
thal there are no “exte’ 1ows of Hooks on 1
hothridial  surfae.  The  distinet “bagd™ is 2
chapacteristic ol the poecloacmilous  trypunor-
hynehy 0 the system af Dolltus (1942) or the
otohothrioids i the system o Camphell &
Beveridge (1994) and is o feature o 1he refaws!
otohotheaid genus Pocctlancistiune Dolllus. 1929, 00
which there are three rows ol hooklels Tor each
principal rtow (Bevendpe & Camphell 1996).

Consequently. £ dipsacum s ain olobathrioid
trypancehiyneh on the basis of iy armature and e
alhed  with Poccilieiseenm i the family
Otobolbridae,  An  additional  Bimily.  Pseudo-
wohothriidue, 15 nol required apd we theretore place
Palm’s (1993) family as o synonyim of Otobothnidae.

There are, nonetheless severul nnigue fealnres imn
the wrmature OF £ dipxeeion. The dramitic increase
in numbers ol hooks per principal row along the
tentacle  hus  been  reported  from no o other
trypaiorhynels cestode, The nmber of hooks e (hie
puincipal row is usually consumn or diminishes
distally along the length of the tentaele. i additon,
i s uniesiad for the (inal or pennltimate hook ol te
principal row (0 be the longest. Ustally, the Targest
hook is at the cotmmencemient of ot in e middfe of
the principal row. Thus there wre adequate reasons
for maiptaining 2 dipsacum asoan ndependent
species. Comparison of Austilian specimens with
muteriad in museum collectinny sugpests that £
dipydennt 15w cosmopolian species which s
mneephologically umiborm thranghout s ceographic
range. The materinl examined from Austradio and
other regiuns considerably expands the host ginge of
the species,

Dolfus (19420 sub-divided e genus Erafulirinm
o fwo subzenera and eréeted the sub-genus
Peindennpothrinn Cwith lype species (0 dipaceint)
primarily on (e Tasis of aimature The sub-genus
Otohatheimn wos chamcterised as hyving exdr
hooks o hool rows on the externitl surface of the
wentacle, while in Psewdotbadirians, the numbers of
hook rows were thie same on both surfoces ol the
entacle Talltus (19423 wlso noted  that in
Pycudetohothrivn the hidhs were elonsite. while in
Otohodficiune they were pevierally short Yamigun
{1959 also subdivided ol i intosih-gencr.
hatsihg the division primarily o the fepgths ot fhe
Pl s desigoating o, (st us The e speeies
oF the suh-genus Psetedotabatiinng. appatently
oveflooking the tsanamie deession b all e
(19429 Schiide (1osa) G nol dccept Yaniagn '
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(1959) subdivision, swhile Campbell & Beyeridge
(1994 uecepled the suh-genera but. Tollowing
Yamaguty (1959 errancously cued O linsiows s
the typit spevnes of the sihegents Pseelotobotlirinm.
Sehmide c19so) did not reeognise the two suh-
BUHET,

Cruz-Reyes (1973) redescribed €2, dipsetiim. and
considered Crohotlriun inyigne Linton. 1905 as jis
synemym  for reasans which were nol explioned.
Consequeinly, the host iSE R 2 dipyacan given by
alm (1995), which Tollows Cruz-Reyes (1U73). s u
vomposite, As O signe is here regarded as avalid
species based an e redeseription by Hildreth &
Lamaden (1985), the yalid records of . dipsacun
are therelore those Tisted 1o the synonymy. Dollfus
(1942) reported us possihle specimens of (.
dipyacinm, plerocerei colleeted fromt Polvieeinus
et Fifilis and Brachveleire s areites (Valepeiennes,
130y (=0roperey it Trom Tointe Padron.
Longa (=Zaire), The illustrations of the specimes
(DollTus 1942 Tig. 1571 suggest that they belong 1
an udeserihed species related (o 00 fiisjivne, based
an specimens o the sarie geographical region m
Dolllus™ collection (MNHN) There  wre no
specimiens ol 2 dippsucin in the Dollfus collection in
MNHN and therelome Dolllus” (1942) reeords have
nut heen ineluded inthe eovrent list of hosts of 2
4/!"[!\‘111 whl.

Bilgecs & Shaukil (1976) deseribed (3. e basedd
v plevocerct from the muscolatee ol o catfish.
Artes seerentns Tram Pakistun. They distinguished it
[rom congeners primadrily on the hasis ol puinber ol
files of hooksand the kderdly divergent bulbs. They
did ot however, give o detailed deseription of ny
armlure. The three Anstralian specirnens exanincd,
also e a catlish, Aviay gracffii, are identical 1o O,
wrrt hased on compacisois wilh o specimen in
BMNH [rom the type host i Tocality, identified by
I Bilyees. Both the seolex shape and the ariuiure
are highly distmctive. The s viiginalis s
extremely fang and slender sind the bulhs exwend
Laerdlly. us i € penetrany Linton, 1007, 0,
pophrikos Dalllus. 1969 and 0 kuatsi Shiclds, TUXS,
Pl (19931 comsideread O, ferist o bea synonym of
0 pepeteants Ciobothrien peretrang his o basal
awelhne wnd distinelive hasal armature as does 0.
oriiy Howeyver while the metubasal armature of €.
preaeietisy consists ol principal rows ol seven hooks
sith iy tnercabiry hooks between cach row (Palin
TOUS: Palm er al. 1993), there are six hooks in the
it vow iy O gt tollowed by a file of hooks
AP sepanted Trom (he previons lile by a disting
spniee [ Fige 160 In the centre of the unribothridial
surbiwe of the tentacle is o band of hooklets Toar Tles
wides The merhasil amnadture of O ari difTo
theretore o every  species of tobetlividig
whineh s feunre has been sdeqguately described ¢ 62,
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penetraits, O, pepheikes, O fasigine, O oo
Subhupradhi, 1955) it resembles Hial of the gener
Psewdorobotfirinm and Poecilancistrmm. hoth af
which have bands ol hooklets on the externul surlace
af the enkwle (Pl 1995 Baverdge & Camphel|
LOOO). Chrobothyim arii Bifees Tront 12 dipsactan
possessing i distinetive basal swelling and apmature.
as well as lieking aninerease in the number of hooks
per principal row along the watacle and hiving the
s ol hooks hegimimy an the hothridigl sueface of
the tentacle rather thai the gntibothdianl suefee oy
in P dipsaen. 10 dilers from Poceilancisinan in
having anly one msy of hooklets per prineipad row
compaed with threee in Poecilioneisrgn (Bevepidye
& Champbell 1996

Otobotlatun arir abso resembies Poeciloacanthim
oweni, desertbed by Palm (1995) oo an
unidenfified cufish from Papus New Guained The
seoles o 1 owens appeirs o duter in having an
estromely thick tegument, being much broader in (he
pars vaginalis (.75 mm o 2 owend 017 mim in 0
arith and baving Tonger bulbs (LD mm an 2 ovvend.
O37 w0 aridy, The hasal dvmatire of 1he twao
species oy renirkably similar. They differ owever,
i thar while 2 oonverd as w chiaimentie composed of
trianeular hooks on the external surfice ol i
wenlaele, ¢ ardi has a hand of hooklets.

While it muy be poassible o adsinee drgumants tor
thie erection of o new genns 1o aceommodate € arii,
the existence oF two monolypie gepers within the
Owobothiidae, Pyeadotopoileinm and Pavedancisiane.
ar well as ancertiinfies eoncerming relaionships wah
the monotypie tenus Poccilovcanthint, leads s 1o
adupta conservative approach i allocating €, i v
the penus Pyeudolobothrion, The delinition ol the
gemis must now inelude species with and witheat o
basal armature saod with the hiok rows orginatimg on
cither the hothedial or antibotheidigl suptaces of e
feptacles The key feature which  dislinguishes
Psendotobotliviune Trony ieborling remains the
chardcter whentfied by Dallfus (1942, namely tha
the pumber oF rews ol honks an the extermal surlace
ol the tentaele 15 the samc as oo the imernal surlice
in Psesedinebothrome whereas there ore e rows
on o the extenal  osurlace o Odabathep
Pyentdotaborbragn and Pocoileneistim both difter
Feasmy Catohorlinfin v possessing o bund ol hpoklels
o e wepticle rather than o single row ol hooks
mterpolided  helween  the  interealary  rowes.
Pyewdotobothrin ditters tovn Peccilancistenms i
mosscsaing one row of band hooks per principal row
cantpared  with theee aows of  bhand hooks |
Povcilenteistriin. AL three pene dilter Fromi
Poecitoacanton which possesses o chainetie in ihe
mewhisal vegion, Detnls of (he sirobili as well s
the addition of new species to these generu iy
Facthitare the vlanfication of thei relationships which
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reniin abscure at (he present fime.

The genus Psewdotobellivium, as deseribad here,
includes  two distinetive  species of cestodes,
iitermediate hetween Crohethrinn and
Poceilancistran, 10 may ultimately need to he
dismembered, bul indicates a hitherto unsuspected
degree of diversity within the  Otobothriidae,
sigeesting  that wdditional novel species awanil
discovery, A revised generic diagnosis 15 given
helow.

Pseveorobotun Dolllos, 1942
Definitlin
Otobothridae: Dollfs. 1942 Seolex craspedote.
Two hothridia with paar of fossetles o posterior
margin. Pars vaginalis elongate, Bulbs elongate!

retractor muosele originatng from anterior part of

bulby: prebidbar organ ubsent. Pars postbulhosa
absent Armiture heteroacanthous, heteromorphons:
fiooks hollow. Distinclive hasul armatdre present or
absent. ook  rows  heein on bothrdial - or

antibothridial surfaces ol lentacles, terminate on
opposite surface of tentacle; space present between
principal rows and band of hooklets on hothridial or
anfibothrichal  surface ol tentaele; buand regularly
arranged, with stme nuiber of fows as principil
TOWS.

Type species: 2 dipsacton (Linton., 1897),

Other species: P oarii (Bilgees & Shaukat. 19763
comb. nov.
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